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(54) Anti-caking antl-mycotic food ingredient and process for producing the same. 



(57) The present invention relates to a food ingredi- 
ent composition having antl-mycotic and anti-cakIng 
functionality, and a process for producing the same. The 
food ingredient composition contains a particutats anti- 
caking material at least partiaily encapsulated with an 



encapsulating agent, and a direct action antl-mycotic 
material coated on particles of the encapsutated anti* 
caking material. The present Invention is also directed 
to food material compositions including the food ingre- 
dient composition. 
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Description 



[0001) The present invention relates to food ingredient compositions, foods containing the same, and processes for 
stonhavingbothantl^aldngandarti-mycoticactivities,^ 

sucn compositions. r » 

I0002I Tlie quality of certain foods Is enhanced by the addition of food Ingredients, such as anti-caWnq materials 
^a!^^ H!^^' """'"^ characteristics of such foods or prolong the shetf life of the 

h=ni ■ 1 •i"'* "™ commonly treated with an anti-caWng material food ingredient to en- 

hance the f tow charactenstcs of the dhrtded food material and to prevent the food material from clumping together 
Arm-mycolrom^barecommonlyaddedtolteodasaBceptibletDmo^^^ 

yeast, and funtf and extend the shelf-llfe of the foods. mniDirgrDwinormouras, 

»^'°^ ^ ^^"^ ^'^ ^rade powdered or particulate materials such as celJidoaea, sUicatea 

and the Uka. which are dispersed in a divided food material by being mbced with the food material. Thec^ery anti- 
c^ng rnalerial enhances the flow characteristics of the food material In which it Is dIsperBed. AnU-caldng m Aerials 
iTltZZZZ:'^"'^'' """^ -^indr^^ d^nping 
[00041 Afiti-m/cQtlcti«tarialaarematariabwhtedlr8cttyQrlndtactly^^ 

SSe'lr:^'^^ "^^T"^ °' « oraft^ngus u^Tn STcorJS 

t^oT « "*7««« m a liquid medrum and applying the liquid suspension to a food material, mdire.^ 

react In comblrmtjon vrith oxygen In a sealed package to scavenge and deplete oxygen In the package containlMtte 
TiTr^!^^""^' '^^'"^ at<y^ o'VOen dependent moulds, yLl. and fungi. ^ 

[Oppsj [Mvlded foods needing Improved flow characteristk» and Inhibition of mouM, yeast, or fungus growth are 
LTno'^SST antf-caldng material and antt-mycottc rnatertal food iriiedfenta. For'ax^ra^ 

caking m^eriai and antl-myootte material food ingredients are commonly added to grated, shredded. dteed^n^lJd 
oj^cedoheese8andtofem,emedme«BmdudB8uohassa^^ 

[00p6] Antt-caklng materials and anti-mycotic materials are typically added separately to a food material Tlie antl- 
mycotrc matenal may be added to a food material in which the anti^krng material is already dispersed, orttie antJ- 

caklngmatenal^y be added toafood material whkrf, has been treated with an amhnycotl7^ 
however to appVamatarial having combined antl-rivcotfcaw^ 

rsrirorieforsr^'*"^^^ 

^l^fjl^V^^^^*'^^^^ bot-are either 

S«t?„ "^''^tr^-^^S «"<^ antl-mycotic properties or have significant drawbacks Comblnaltoi 

c^ng and antl-mycotte properties m a sealed package. Indirect action anti-mycotk: materials. howWver^are onvS- 
f^so tong as the package Is sealed, and tose effectiveness when the pactoge is opened oTJTe sJSs Jn the 

^ ^ ^^'^ ^ « heavy packaging material Is needed to prevent gas diffusion 
tooughthepackageamlCQritcQltedatrnQsphfirelJuahinsQftbepac^ ^ 
SSSte^f^ ^1!*^ material can be blended with a dry direct action antl-mycotfc material to provide a food 
" anti-cakmg and antkrvcotlc activities. Dry blends of antl-caking material and dirL action anB- 

n^materra). however sufferdrawbacks which effecthreirprecludetheiruse as a footfingredlert^ Rrst, dryttemte 
S h„1 r ^"^f-^y^^ ^ cannot be f om,ed without exceeding the maximum levXanthmyco^ie?S^ 
a^ble by food jiegulatea.. For safely purpoaaa., food. reguJattena pertnlteoly minute quantftlas of dlr£ SSJTnfl- 

^L^Ti^^iHT'^: * '""^"^ °' *y anti-mycotte over the maximum level of ssrZy^^t^ 

JT^SSST'T^t 'T'^'"**'^- ^rb^o^^ntTH^aking materialsarrcf di,B2^«^ 

arti-mycote mmenals have Irregular anti-mycotk: functton. resulting in foods susceptible to patches of moulds yeast 

the process of applying the food ingredient to a food. 

En Tt'TlSf If Which am fomred by direct ap- 

m^l J««^ir r^":!? '"'"^ " antlntiycotte to an antKaWng material are Ineffe2e as anS- 

rny80ttea..TbapQn)uaand.ahsQ*a«.08tu«Qtanli..caWng.matariatecausaa8n.anfl^^^ 
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WqUid anti-mycotlc materials or antl-cnycotb materials contained in a liquid suspension within tlie interior of ttie anti- 
caking material. This renders the resulting combination Ineffective In treating mould, yeast, and fungal growths when 
the antl-mycotic Is added in concentrations within food safety regulation limits since the direct action anti-nriycotlc is 
unavailable to contact and eliminate mould, yeast, and fungal growths in a food material. 

5 [001 0] The present invention was developed in view of the observation that a food ingredient having combined anti- 
c&kl ng acthrit/ and* direct action anti^fnycotic Gutivi^ at acceptablcr anti-mycotlc concentrations is desirEdste sinco'sudi 
an ingredient would provide Improved anti-myootic activity over other ioiown combination ingredients, while making 
the productton of food materials containing antl-caking and anti-mycotk; material simpler and less expensive than 
application of separate anti-caking and antlnmycotic Ingredients. 

io [(^11] In one aspect, the present invention is a food Ingredient composition having antinnycotk; and anti-caking 
properties. The food jngredient contains a particotate antr-caking material" anrf an encapsuluUng agent which at least 
partially encapsulates particles of the anti-caking material. A direct action anti-mycotlc material is coated on particles 
ftf thft Anr«>panlfltfirf a nf lairing materiay where the flnti-myr»tle material la an or near the auftece of the parttejes of 
encapsulated anti-caklng material. 

IS [001 2] in another aspect, tiie present invention is a process for forming a food ingredient having anti-caking and anti- 
mycotic properties. A par Uuulale arrtf-calong materiaf is provided: The antr-caldngmateriat is treated with an encapsu*- 
lating agent to at least partially encapsulate the anti-caking material with the encapsulating agent. The encapsulated 
anti-caking matariaJ. is treated, with, a direct action. antL-mycQtic matedal so that a substantial, portion, of tba anSl:m^!CBiki 
material is located on the surface of the particles of the encapsulated anti-caking material. 

20 [001 3] in yet another aspect, the present invention is a process for f onning a food Ingredient having anti-caking and 
antiHiiycuLii; properties in wtrich a parLicululH ■arTtrcGddng' iiiuleiiuf is provided', arrd' is treated* with an encapsulating* 
agent containing a direct action antlHfnycotio material so that a substantial portion of the anti-mycotic material Is located 
on. the surface of. ttia particles of. anti.-caking material.. 

[0014] In still another aspect, the present invention Is a food material composition. The food material composition 
£5 contains a food material and a functional Ingredient. The functional Ingredient is dispersed through the food material, 
and' Is comprised* of a puiyuululB antr-caking' muler iul at least partially coated with an encapsulating' agent having a 
direct action antl-mycotic material dispersed on or In tiie encapsulating agent, where the anti-nrtycotk: material Is located 
on. the surface of. tiia particles of. ti^e antircaking agent. 

[001 5] in a still f urttier aspect, the present Invention Is a process of treating a food material with a functional ingredient 
30 haying anti-caking and direct action antinnycotk: properties. A food material is provided, and a functional ingredient is 
provided, where the functionat ingredient contains an antf-caking ri jaler ial* having a directaction anti'-my colic muter iai' 
dispersed on the surfaces of particles of the anti-caking material. The functional Ingredient is then dispersed In the 
foodmateriaL. 

[001 6] Fig. 1 1s a graph showing the flow rate Index of the food Ingredient composition of the present Invention relative 

33 to a pure anti-caking agent. 

[OOrfT^ The food ingredieriL cumpusitiun ofthis iiivunUun includes a particaiate anti'-cakirrgmaterfat, an encapsutating 
agent which at least partially encapsulates particles of the anti-caking material, and a direct action antl-mycotic material 
wtiiJcb. Is coated on particles at the. encapsulated anti-caking material.. The composition provides antL-caking and anti.- 
mycotic functionality to a divided food material In which the composition is dispersed, and Is structured and arranged 

^ to generate little dust upon handling relative to conventional anti-caking and anti-mycotic materials. 

[0018] The anti-caking material is a iiiuleriai wfik^ is effective forredtjcfrrgcatdr^ and evihancirrg the flowability of 
adivkied food material into which the anti-caking material Is dispersed. The anti-caking material should be able to 
absorb and retain water,, fat,, and aXhor. liq^ds. on tiie sudlooe of. a food material in which. th& anti.-caking agent is dls- 
persed. The antl-caklng material may be selected from any conventional material utilised as a food ingredient for antl- 

45 • caking purposes. Commonly used anti-caking materials whteh may be utilised in tine present invention include food 
grade: cetiuioses, iiiciudlny powdered ceiiuiose and niicroctvstalifnecettufose; silicates, starches; clays, Including ben- 
tonite and montmorillonite; minerals; flours, including rice flour, wheat flour, corn flour, and soy flour; fibres; polysac- 
charidfia;.c8itiQh.ydj»tes;.prQtelacQri:q3Qun.dslnciudingsQyprQtein.^^^^ 

embodiment a cellulose Is used as the anti-caking agent, and most preferably powdered cellukyse is utilised. 
50 [C^19] The anti-caking material may be present In the food ingredient composition from about 1% to about 99% of 

the con ipcsitiorT, byweiglit. Preferably, tfre antf-calctng material" Is present in tire composition from aboot50% to atTOut 
99% by weight, and more preferably from about 70% to about 95% by weight. 

[QQ2Q1. The encapsulatingagenlserves as a.barri.erQo.the surface of the antj.-cakingmaterial.tQ prevenlthe ahsofption. 
of the direct action anti-mycotic material from the surface of the anti-caking material into the interior of the anti-caking 
55 agent The encapsulating agent should also serve as an adhesh/e material to trap and enhance the adhesbn of the 
anti-mycotic material' to the surface ofthe antt'-caldi^ material'. 

[0021] The encapsutating agent Is a food grade agent capable of coating, or encapsulating, at least a portion of 
particles of. tiie anti.-caklng material,. The encapsuJating agant should be a. liquid, material, relatively mam viscous or 
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dense than water so that the encapsulating agent coata the antl-caking material without being excessively absorbed 
by the anti-cal<lng material. The encapsulating agent may be selected from common, commercially available, food 
grade materials. Preferably the encapsulating agent is selected from the following group of materials: oils, including 
lecithin, annate oil (soluble), and vegetable oils such as soy oil, peanut oil, com oil, canola. cottonseed oil, and sunflower 
seed oil; fats; emuislfiers; sugar alcohols; proteins; polyols; carbohydrate solutions; hydrocollolds; and mixtures of the 
aisove materials. Ir a most preferred embodiment the e n ca p sulati n g agerrt Is tecitWrr. 

[0O22] The encapsulating agent may be present In the food ingredient composition from about 0,05% to about 30% 
of the composition, by weight. Preferably, the encapsulating agent is present in the composition from about 0.07%-to 
aijout 20% by weight, and more preferably from about 0.1 % to about 1 0% by weight. 

[Q023] The anti-mycotic material is a food grade material which is effective for inhibiting the growth of moulds, fungi, 
and:yeasts open directcontactwith such moulds, fxmgr, oryeasts. The arrtr-rnycotic materiafshoafdbe a u m l H ri a l wh ic h 
can be trapped on or near the surface of particles of the anti-caldng material by the encapsulating agent so that the 
anti-mycotic material !a availahle to direct^ contact moulds,, fungt and y easla in a food material to inhibit their growth. 
The anti-mycotic material may be selected from commercially available direct action anti-mycotics. Preferably the antl- 
mycotlc material Is selected from natamycln (also icnown as pimaricin), lucensomycin, tetramycln. tetrin A, tetrin B, 
nystattnramphterlDin B, candicidin, trichornydn, andmixtures thereof. In a mostprefemsd-embodiment, the antr-mycotk: 
material Is natamycln. The antl-mycotic materia! may also include other non-anti-mycotic ingredients such as lactose 
and ailioon dlaxida,. which, are indudad in commercial^ avaUabLa a£iti.Hii.ycatiGa as processing aids.. 
[0024] The antl-mycotic material may be present in the food ingredient composition from about 0.0001% to about 
10% of the composition, by weight. Preferably, the antl-mycotic material Is present In the composition from about 
0;00t% to about6% by weight, and more preferably from about&.Ot% to about t% by weight 
[0025] in one embodiment, the food Ingredient composition of the present Invention is prepared by providing a par- 
ticulata antircaklng material,, treating the antl-c^ng matariaJ. with. an. encapsulating agent to at least partial^ encap- 
sulate the anti-catdng material with the encapsulating agent, and treating the encapsulated antl-cal(ing material with 
a direct action antl-mycotic material so that a substantial portion of the antl-mycotic material Is located on the surface 
of particfes of the encapsulated' antr-caldrTgmateriah 

[0026] An antl-caicing material is provided by selecting an appropriate food grade antl-caking material for use In the 
food tagrediant compositloD^ and. selecting aa appropriate amount of the anll.-<2a)dng malerial. Preferred anti-oaJdng 
materials for use In the composition are those listed above. Preferred amounts of the anti-caking material are from 
akjout 1% to about 99% by weight of the food Ingredient conriposltion, more preferably from about 50% to about 99% 
by wergtTtof the composition, and most preferably from about 70% to about95% by weight of the ccmpositiorr. 
[0027] The antt-caking material Is treated with the encapsulating agent by at least partially coating the antl-caking 
material, with, the encapsulating ageiU.. The encapsulating agent la selected from, a food grade materiat and prefeoed 
encapsulating agents are those listed above. The antl-caking material should be treated with sufftelent encapsulating 
a^nt to at least partlaUy coat the anti-caking material, and preferably the encapsulating agent is present in the food 
IngTedient composition from about a.05% to aboat30% of the composition, by weight, more preferably; Iwm about 
0.07% to about 20% by weight of the composition, and most preferably from about 0.1% to about 10% by weight of 
the composition-. 

[0028] The antl-caking material is coated with the encapsulating agent by being mixed with the encapsulating agent. 
The encapsulating agent may be nnfaced with the antl-caking material by any process for mixing a liquid with a particulate 
soHdmaleriat. Forexanrrple, the encapsulating age n t ma y tre mixed witfr the antf-ca king mat eri al by adding the encap- 
sutating agent to the anti-caking material and agitating the materials together 

[002^]. la apref.en:ed embodiment, the encapsulating agent and the anti.-caWng material, are mixed hy sprayingthe 
encapsuiating agent onto the antl-caking material. Prior to spraying the encapsulating agent onto the antl-caking ma- 
terial the encapsulating agent may be heated, If necessary, to reduce the viscosity of the encapsulating agent or to 
solubilise insoiuble materials Itt the encapsuiating agentto enatrle the encapsulating agentto be sprayed easily onto 
the anti-caking material. 

[OOaQ]. In. a.mQst.prfiffirrsd. embodiment., thft encapsulating agent la atomlaed.as liJa sprayed, onto the antircaking 
material. Atomlsatlon of the encapsulating agent is preferred since the atomised encapsulating agent unlfomily coats 
the.,anti-caking material. The encapsulating agent may be atomised with conventional atomlsation equipment. It Is also 
pref en-ed that the antl-caking material be agitated while the encapsulating agent Is being sprayed onto the antl-caking 
material. Agitation of the anti-caking material during applteation of the encapsulating agent ajso helps assure that the 
encapsulating agent Is uniformiy applied to the antl-caking material. The anti-caking material may be agltated by con- 
ventional types of blending and mixing equipment. A ribbon-type blender Is particularty prefenred for agitating the antl- 
caking material during application of the encapsulating agent. 

[0031] ■ The encapsulated antl-caking material is then treated with the anti-mycotic material to produce the food In- 
gredient composition of the present invention. The anti-mycotic material is selected from a food grade material, and 
prefen'ed antl-mycotic materials are those listed above. The encapsulated antl-caking material should be treated with 
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sufficient anti-mycotic material to enable the composition to provide effective anti-mycotic activity, but should not be 
treated with excessive amounts of anti-mycotic material so the food ingredient wili not exceed the maximum concen- 
tration of anti-mycotics pennisslble under food safety regulations when the food ingredient is added to a food material. 
Preferably the anti-mycotic is present in the food ingredient composition from about 0.0001% to about 10% of the 
5 composition, by weight, more preferably, from about 0.001% to about 5% by weight of the composition, and most 
preferably from about 0.01 % to about 1 % by weight of the composition. 

[0032] The encapsulated antl-caking material Is treated with the antinmycotk: material by mbcing the encapsulated 
antl-calcing material with the anti-mycotic material. Preferably, mbdng the anti-mycotic material with the encapsul^ed 
anti-caicing material causes the anti-mycotic material to be bound to the surface of the encapsulated antl-caking ma- 
10 teri^ thereby enabling the composition to inhibit mould, fungus, and yeast growth upon direct contact with moulds, 
'ftmgi, or yeasts, 

[0033] The encapsulated anti-caking material may be mbced with the anti-mycotic material by agitating the anti- 
mycotic material with the encapsulated antl-caldng material. For example, If the anti-mycotic material is solid particulate 
material, the anti-mycotic material may be dusted on the encapsulated antl-caking material while the encapsulated 

15 anti-cal(ing material is agitated. 

[0034] in a preferred embodiment, the anti-mycotic material is contained in a liquid medium, and the anti-mycottc 
material is mixed with the encapsulated antl-caking material by spraying the liquid medium containing the anti-mycotte 
material onto the encapsulated anti-caking material. Solid anti-mycotic materials may be added to a liquid to form a 
sprayabie solution or a suspension of the anti-mycotic material. The liquid to which a solid anti-mycotic material may 

^ be added may be water or any food grade HquM material suitable for spraying. Preferably the liquid is water, or an oil 
such as lecithin, annate oil (soluble), or suitable vegetable oils. If the anti-myootte material is not soluble in the liquid, 
for example natamycin forms a suspension in water. It is preferred to agitate the suspensk>n while spraying the sus- 
pension onto the encapsulated antl-caking nneterial to ensure that the anti-mycotic nnateriai Is evenly distributed onto 
the and-caking material. 

£9 [003131] In a most prefen-ed embodiment, the liquid medium containing the anti-mycotic material is atomised as It is 
sprayed onto the encapsulated anti-caking material. Atomisation of the liquid medium containing the anti-mycotk: ma- 
terial is preferred since the atomised WqM medium uniformly distributes the anti-mycotte material onto the encapsulated 
antl-caking material. The liquid medium containing the antl-mycotic material may be atomised with conventional atom- 
isation equipment. 

30 [0036] it is also preferred that the encapsulated antl-caking material be agitated white the liquid medium containing 
the anti-mycotic material is sprayed onto the encapsulated antl-caking material. Agitation of the encapsulated anti- 
caking material during application of the anti-mycotic material helps ensure that the anti-nnycotic agent is unlfonnly 
applied to the encapsulated antl-caking material. The encapsulated anti-caklng agent may be agitated by conventional 
types of blending and mixing equipment during application of the antl-mycotic material. A rit)bon-type blender Is par- 

3s tteular^ prefenred for agitating the encapsulated antl-caking material. 

[0037] The encapsulated anti-caking material treated with the anti-mycotic material is recovered after being treated 
with the. anti-mycotic material. The recovered material is the food ingredient composition of the present Invention. 
[0038] it desired, the food composition may be further processed before being added to a food material. The food 
ingredient composition may be dried according to conventional processes after combining the antl-mycotic material, 

40 encapsulating agent, and anti-caking material. Conventional flavours, seasonings, and spices can be added to the 
food Ingredient composition to enhance to desirability of a food material to which the food Ingredient composition will 
be added. Food cotouring agents may also be added to the food ingredient composition to colour the food ingredient 
composition. 

[0039] in another embodiment, a food ingredient composition of the present invention can be prepared by providing 
45 a particulate anti-caking material, and treating the particulate anti-caking material with an encapsulating agent con- 
taining a direct action anti-mycotic material so that a substantial portion of the antl-mycotic material is located on the 
surface of the antl-caking material. The process Is conducted as disclosed above, except that the anti-mycotic agent 
is blended in the encapsulating agent, which serves as a liquid medium for dispersing the anti-mycotic agent onto the 
antl-caking material. The anti-caklng material Is treated with the encapsulating agent containing the anti-mycotic ma- 
so teriat to, encapsulate the anti-caking material with the encapsulating agent while simultaneously applying the anti- 
mycotic material on the surface of particles of the anti-caking material. 

[0040] Preferably, the encapsulating agent containing the antl-mycotfc material is sprayed onto the anti-caking ma- 
terial, and most preferably is atomised as it is sprayed onto the anti-caking material, it Is prefen-ed that the antl-mycotic 
agent be agitated in the encapsulating agent as the combined material is sprayed onto the anti-caking material, and 
S5 it is alsp. prefen-ed that the anti-caking material be agitated while the combined encapsulating agent and anti-mycotic 
material Is applied. 

[0041] The present inventton Is also directed to a food material composition containing a food and a functtonal In- 
gredient which Is the food ingredient composition described above. The food material composition has substantial antl- 
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prefemb^foraperiodof up,otweVemonth8.A« J^lSSri^^^^ °' ^^-^ -"o^e 

which contains 5% or less oxygen. The food materia comS^f^T T' ^ "^^"^ ^ 

packaging and storing materials and equ jmert "e packaged and stored using conventional 

susceptible to mould, yeast, or fungal gS, Here JerTe S VJ^^ ""^J** *° '^"S and 

8cribedmainlyv,mh reference toadMd«lSs7rSriiJ^^^?^°"^ 
cheese materials, however, the fcwXtaten^rSf f^"^^^^ 

material subject to caking and su^te ta^uW^^ iTnl'l o™!?h"'''!'^ ^"^"^ ^ '«^'«'«' 

applies, mutatis mutanOsto otherfood materiate ^ ^ ^""^ ^"^ references to cheese materials 

Em:rr«::r,rrfX^~ 

american cheese, imitation cheeses, cheese an^oLes a^^hT ,' Pa'™«an. romano. provolone. 

cheeses.aybedivldedinanymannerkZtoSlf^teTiZh™'"^^^^^^ 

crambled. and siteed cheeses cheeses include grated, shredded, dfced. 

KUs-rd^nrfr^^^^^ 

Preferably; the divided cheese Is prBBJ^S!^i^^'^!j^, "^'^''^^ composition, 

of the food material composition l^o^^l^^^^ ^^" ^ ^"""^ ^° about 99.9% by weight 
10048, T^efunctiona^KntofZLTmSri^^^^^^ 

dispersed in ttie divided cheese material SpecSlv the SnJJnlu^^^ composltten described above which Is 

terialhavlngadirectacaonantl-mycoticmateS 

anti^^ng atui anU^ycotic mZials ^e eelii^^^ 

sensed above, and Jpresent in thtf^cttoS^^g ren^n^f":^^ ^ ^ 

ingredient composition. 'ngredient in the amounts descnbed above with respect to the food 

cap^ulatingagents listed above with respL to ^^ent is selected from the en- 

dienfin the ariwunt described above resD^ trthtfn^ ?^ and ia present In the functional Ingre- 

food materialcomposltion from aboutO 1%toabo^rt!S^o^™ ^u^* '"fl^^l'^nt Is present In the 

0.5%tp.ahaut2%ofthecompositi^by«i^ 

Sng?,:,S^nrg^:LrSi: ^^^^ P^^--^ ""^'^'^^ a '^^''^ed cheese materia,. 

d^persedonthesurfacLofS^Srar^tmr^^^^^^^^ 

cheese material. ^™'*™''^"«'°'«Pe's'n9»»e functional Ingredient In thetfivWed 

IQ049I A dlwkied cheese material Is provided bv selecHna a ^mm^ /o, . ^ 

lecang the amount Of divkled Cheese materiroteSS^meto^-tff '^ 
above. Afunctional ingredient b provided 4 to.i?ngfteC SJ^^ 

the specified antl-caking materiate. anti-mycotkiZeriate aSS 1^,^^^ ^ "^'""'^ ^"^^^ 

[00501 TT,e functional Ingredient may bIX«^ l! ^e^Jd^K ^ '"^ '"^'^ «'»«^- 

parttoMlaiemateriala. In a preferred eSLoSinSTttt^^L^^^^^ "^^'^^ ^"^ '"*«'°<* -"^ng solM 

by blending the materials ,n a bSnSTjSS^^ ;b^r^^'^!„T'^^'^^'^^ 

dispersing the functional Ingredlenrrthe dMded ^^"Tr T ' J'' '^P^I»on prepared by 

packaging «HJetoringprocLes.S«d4^C^^^ ^ '^"^^"^ convention^ 

POSH ThefoBowingnon-llmiting examples illustratethepresentlnventlon. 
EXAMPLE 1 



Ingredient 



Powdered cellulose (anti-cakfng material) 



Percent, by weight(of total weight of Ingredients) 



96.24 
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(continued) 



Ingredient 


Percent, by welght(of total weight of Ingredients) 


Lecithin (encapsulating agent) 


1.00 


Natamycih (antf-mycotic material) 


0.06 


Lactose (processing aid In antl-mycotic material) 


0.06 


Water (liquid medium for dispersing antiHmycotic) 


2.64 



[0053] All of the cellulose Is loaded into a ribbon-type blender and is blended for a few minutes. An amount of lecithin 
in excess of the amount of lecithin to be applied as an encapsulating agent is heated to reduce the viscosity of the 
lecithin for ease of processing. The required amount of lecithin is then atomised Into the blender containing the ceflufose 
with the blender mnnlng. After the required amount of lecithin is added, the blender is allowed to run for a few minutes 
to thoroughly. mbi the ledthln and the cellulose. Separately the natamycin/lactose material is suspended in the water 
and the water containing the natamycin/lactose is agitated to prevent sedimentation of the natamycin. The aqueous 
suspension of natamycin/lactose Is then atomised into the blender containing the cellulose and lecithin with the blender 
running. The aqueous suspension of natamycin/lactose Is agitated continuousfy during atomisation to prevent sedi- 
mentation of the natamycin. After all of the aqueous natamycin/lactose material is atomised Into the blender, the blend- 
ing is cqntinued for a few nrUnutes to ensure that the con\bined iogredlenta are honnogeneousty mixed. The food Ingre- 
dient composition is recovered from the blender. 

EXAMPLE 2 

[00541 ^ ^ second experiment, a food Ingredient composition of the present invention Is fomied, where the antl- 
mycotic material is suspended in a soy oil instead of water. The following ingredients are provided in the following 
amounts, relative to the total weight of the Ingnsdients. 



Ingredient 


Percent, by weight(of total weight of ingredients) 


Powdered ceHuiose (antlns&king nnaterial) 


96.88 


Lecithin (encapsulating agent) 


1.00 


l^tamycin (anti-mycotic material) 


0.06 


Lactose (processing aid in anti-mycotic material) 


0.06 


Soy oil (liquid medium for dispersing anti-zmycotic) 


2.00 



[0055] All of the celiulose is loaded into a ribbon-type blender and is blended for a few minutes. An amount of lecithin 
in excess of the amount of lecithin to be applied as an encapsulating agent is heated to reduce the viscosity of the 
lecithin for ease of processing. The required amount of lecithin is then atomised into the blender containing the cellulose 
with the blender running. After the required amount of lecithin is added, the blender is allowed to run for a few minutes 
to thorough^ mix the lecithin and the cellulose. Separately the natamycin/lactose material is suspended In the soy oil 
and the soy oil containing the natamycin/lactose is agitated to prevent sedimentation of the natamycin. The soy oil 
suspension of natamycin/lactose Is then atomised into the blender containing the celluiose and lecithin with the blender 
running. The soy oil suspension of natamycin/lactose is agitated continuously during atomisation to prevent sedimen- 
tation of the natamycin. After all of the soy oil natanYycln/iactose material Is atomised Into the blender, the blending is 
continued for a few minutes to ensure that the combined ingredients are homogeneously mixed. The food Ingredient 
composition is recovered from the blender. 

EXAMPLE 3 

[00561} lA a third experiment a food Ingredient conrtposition of the present invention is formed, where the anti -ntycotic 
material is suspended in the encapsulating agent, soy oil. The following ingredients are provided in the following 
amounts, relative to the total weight of the Ingredients. 
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Ingredient 


Percent, by w6lght(of total weight of Ingredients) 


Powdered cellulose (antl-caking material) 


96.88 


Natamycin (anti-mycotic material) 


0.06 


Lactose (processing aid In antl-mycotic material) 


0.06 


Soy oil (encapsulating agent) 


3.00 



SISvhS 1 ^TT^, " ^^'^ ^ ribbon-type blender and is blended for a tew minutes. Separately the 
natamycln/lactose matertal is suspended in the soy oil and the soy oil containing the natamydn/lactose te aqltated to 

S^,^ hln r !f T"'"""" °' "'"^ ^' °* '•'^ °" natamyclMactose material fe 

atomised into the blender, the blending is continued for a few minutes to ensure that the combined Ingiedients are 
homogeneously mixed. The tbod Ingmdient composition is recovered from the blender. ingredients are 

EXAMPLE 4 

in accordance with Example 1 above Is measured relative to a pure anti-caWng material 

[0059J Three samples of shredded mozzarella cheese materials are prepared. The firet sample Is a control samole 

SCfrjiST"'^".:^ TT" "'""'^^ ''~"8hout the cheese (a typical amount of antl^S^ J^ri^ 
conpMitlon prepared in accordance With Example Idlsperaedthwugh ^ 
Er«SS^'t ^11 '^'^ ^ ^'^^ °" « 'aforatory stand having a 

T^^1Z!^.T^ T"^"^ ^ ^ ^P''"' ''^^'^ 2^54 cm [one inch 

haJlI^,r „^h ^f^"* simultaneously uncovered to allow the sample to flow out the 

bottom spout of the funnel. The tme required for the entire sample to flow out of the funnel Is recorded A flow K 
IS calculated according to the following formula: 'ecoroea. a now inoex 

KlrtoffWW^'^*'^"''"*''" 

s:^;ici;n:x?«.z''^cs^^^^ 

EXAMPLE S 



[0064] In a fifth e>?,erlment. the anti-mycotic efTicacy in a food material of the food ingredient composition prepared 
in accordance with Example 1 above is measured. wmMosmon preparea 

Z^^^^^f- ^» ""J'^^nta'ns 99% shredded Cheddar cheese with 1% of the food ingredient 

T^^H^^^^a^^'^"^ ^ "fePersedthroughoutthe cheese, The third samplecontaL 98% 

shredctedcheddarcheesewith2%ofthefoodingredie«compo8itionprepa^^ 

throughout the cheese. The samples are packaged in conventional cheese paci^ging materiai«id 2! stoS^u^ 
refngerated conditions [4.44°C-7.22»C(40''F-45»F)]. «. «iu are sioreo unoer 

fte M>mples are packaged. 15 days after packaging, and 30 days after packaging. 7T,e results are shown in TablH 



TABLE 1 



Storage Period 


Control 


1% composition 


2% composition 


DayO 

Yeast (cf u/g) 
Mould (cfu/g) 


1.3x10^ 
Less than 10 


3.0x102 
1.0x101 


2.2x102 
1.5 xlO^ 
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TABLE 1 (continued) 



Storage Period 


Control 


1% composition 


2% composition 


Day 15 

Yeast (cf u.g) 
Mould (cfu/g) 


4.4x105 
Less than 10 


1.2x102 
Less than 10 


2.6x102 
Less than 10 


Day 30 

Yeast (cfu/g) 
Mould (cfu/g) 


8.0 xlO^ 
4.4x105 


2.2x102 
Less than 10 


1.7x102 
Less than 10 



[0067] As shown In Table 1 , the food ingredient composition has significant antl-mycotic effect at concentrations of 
1 % and 2% of a food material, by weight 

EXAMPLE 6 

[0068] In a sixth experiment, the amount of dust generated by a food ingredient composition fomied in accordance 
with Example 1 is measured relative to a conventional cellulose anti-caking material. 

[0069] A sample of the food material composition and a sanple of the cellulose anti-caklng material are weighed. 
The samples are Individualty placed In a funnel having the bottom spout covered, where the funnel is mounted on a 
laboratory stand 76.2 cm [two-and-one-haff feet (2.6*)] above the base plate of the stand. A vibrator Is located on the 
base plate of the stand, and a 1 1 .4 cm [four-and-one-half inch diameter (4.5")] sample collection plate is also located 
on the base plate of the stand directly below the bottom spout of the funnel. The vibrator is turned on and the bottom 
spout of the funnel is uncovered to allow the sample to be discharged from the funnel into the collection plate. After 
the entire sample Is discharged, the amount of sample collected in the collection plate Is weighed, and a calculation 
is made expressing the collected weight as a percentage of the original sample weight. Dustier samples have a lower 
collected weight percentage since less material Is collected In the sample collection plate. The results are shown in 
Table 2 below. 



TABLE 2 



Sample 


Percent sample collected In collection plate 


Cellulose anti-caking material 


62 


Food ingredient composition 


96 



[0O70] As shown in Table 2, the food ingredient composition generates less dust than a conventionai cellulose anti- 
caking material. 

EXAMPLE? 

[0071 ] 1 n a seventh experiment, the anti-mycotk; efficacy of a food ingredient composition formed in accordance with 
the present invention is measured over an extended period of time. 

[0072] A food ingredient composrtbn is formed in the manner set forth In Example 1 , except that the ingredients are 
included in the following percentages, by weight of the total ingredient composition. 



Ingredient 


Percent, by weight(of total weight of ingredients) 


Powdered cellulose (antl-caking material) 


96.24 


Lecithin (encapsulating agent) 


1.00 


Natannycln (antl-mycotic material) 


0.09 


Lactose (processing aid In anti-mycotte material) 


0.09 


Water (liquid medium for dispersing anti-mycotic) 


2.58 



[0073] Three food samples are prepared, a control san^le of shredded mozzareila cheese, a sample of shredded 
mozzarella cheese with 1%, by weight, of the food ingredient composition dispersed in the sample, and a sample of 
shredded mozzarella cheese with 2%, by weight, of the food Ingredient composition dispersed In the sample. Each 
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sample is divided into 24 parts, which are paclcaged in 24 bags of conventional cheese packaging material The samole 
tegs are then stored at 7.22-C (4S-F) for the duration of the experimert. The bag^ 

days 120 days^eo days, ar,d 1 80 days to determine whether me sample in eaSh bag is S^by m^^S^S c! 
^IIT' "T^ °* ' sample containing spoiled material Is then ^pnLi as a ^loofK;,^ 

bags of that sample. The results are shown in Table 3 below. . >mio oi me roiai 

TABLE3 



Number of Spoiled Sample Bags/Total Sample Bags 


Storage Period 


Control Sample 


1% Sample 


2% Sample 


30 days 


20/24 


2/24 


2/24 


60 days 


All 


15/24 


9/24 


120 days 


All 


17/24 


11/24 


160 days 


All 


19/24 


12/24 


180 days 


All 


20/24 


13/24 



ch6^ematerialoveranexter.dedperiodoftime.«^^ 

composition, by weight. Is particularly well protected against mou W. fungus, and yeast g?,lth over an ext^mif 



EXAMPLES 



EJm i„"i'^r antl-mycotic efficacy Of afoodlngredlentcomposltlonformedin accordance with 

ttiepresent invention Is measured in a divided cheese material compared to a control having no additives a sl^te 



are 



Ingredient 


Percent, by weight(of total weight of ingredients) 


Powdered cellulose (antl-caking material) 


96.24 


Lecithin (encapsulating agent) 


1.00 


Natamyan (anti-mycotic material) 


0.12 


Lactose (processing aid in antl-mycotic material) 


0.12 


Water (Hquid medium for dispersing anti-mycotic) 


2.52 



10077] A direct application antl-mycotio/anti-caking combination material Is formed by spraying the same amount of 
S^lJ^iusly^uS composition, and mixing the materials together until the materi Js am ho- 

SLl^nm«!r?J''^H^' "'" ^^^^ of the food ingredient composition, the direct application 

^IltS^^'^^^"^Tf'^■^'^^"'°'^^'•22•C(45•F).Mouldandyeastcountsare 

2e «TaS:7ber "'"^^ ^° after storage.^TSeZt 
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TABLE 4 



Storage 
period 


Control (no 
Ingrediehts tidded) 


1% pure cellulose 
mtfterial 


1% direct 
apptlcaitfon 
combination 


1%food Ingredient 
composition 


Day 0 










Yeast (cfu/g) 


7.0 xlO^ 


3.5x10^ 


4.3 xlO^ 


3.0 xlO^ 


Mould (cfu/g) 


Less than 10 


Less than 10 


Less than 10 


Less than 10 


Day 15 










Yeast (cfu/g) 


5.4 X ICS 


1.8x106 


3.9x104 


Less than 10 


Mould (cfu/g) 


6.4x103 


7.5x10^ 


Less than 10 


2.0 xlO^ 


Day 30 










Yeast (cfu/g) 


8.6 xlO^ 


3.7x10^ 


2.9 xlO^ 


Less than 1 0 


Mould (cfu/g) 


1.8x107 


2.3 xlO® 


3.8x103 


Less than 10 



[0079] As shown in Table 4. the food ingredient composition of the present invention is more effective in inhibiting 
mould and yeast growth in a divided cheese material than: a combination material in which a direct action anti-mycotic 
material is applied directly to an antl-caking material; and a pure cetlutose anti-caking material. 



EXAMPLE 9 

[0080] In a ninth experiment, the effectiveness of a food ingredient composition fonned according to the present 
invention In inhibiting mould, yeast, and fungal growth in an oxygenated atmosphere is detemnined. 
[0081 ] A food ingredient composition is fomned according to the process set forth in Example 1 , only with the relative 
amounts of materials set forth in Example 8. The food ingredient composition is added to two samples of shredded 
mozzarella cheese, where 0.75%, by weight of the first cheese sample, of the food ingredient composition Is added to 
the first sample, and 1 .5%, by weight of the second cheese sample, of the food Ingredient composition is added to the 
second sample. Two further shredded mozzarella cheese samples are tomned, one containing 0 J5%, by weight of the 
cheese sample, of pure cellulose anti-caidng material, and the other containing 1 .5%, by weight of the cheese sample, 
of the cellulose material. A control sample containing only shredded mozzarella cheese is also provided. 
[0082] Each sample is divided into two portions - one portion is packaged into four packages in a controlled 2% 
oxygen atmosphere, and the other portion is packaged Into four packages In a controlled 5% oxygen atmosphere. The 
packaging material used package the samples has a high oxygen barrier film to prevent the escape of the oxygen from 
the pac!(ages. 

[0083] The sample packages are stored for 30 d^ys at 7.22'*C (45''F) in a frequently used refrigerator to simulate 
food product abuse. After 14, 20, and 30 days, spoilage due to yeast, mould, or fungi is detemnined by visual exami- 
natton. The percentage of packages spoiled by yeast, mould, or fungi is detemnined by the following fonmula: 
(Number of spoiled packages of sample/Number of total packages of sample)* 100. The results are shown In Table 5 
below. 



T/^LE5 



Percent Sample Spoiled 


IVeatment 


14 days 


20 days 


30 days 


2% oxygen samples 








Control-no added ingredients 


60 


75 


100 


0.75% cellulose 


25 


100 


100 


0.75% composition 


0 


0 


0 


1 .5% cellulose 


50 


100 


100 


1 .5% composition 


0 


0 


0 


5% oxygen samples 








Control - no added ingredients 


50 


100 


100 
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TABLES (continued) 



Percent Sample Spoiled 


5% oxygen samples 








0.75% ceDuloGe 


25 


100 


100 


. 0.75% composition 


0 


0 


0 


1 .5% cellulose 


100 


100 


100 


1.5% composition 


0 


0 


0 



[00841 As shown in Table 5. the food Ingredient composition of the present Invention has substantial anti-mycotic 
activity in a controlled oxygenated environment. 



Claims 

1 . A food Ingredient composition having anti-mycotic and anti-calcing properties, comprising: 

a particulate anti-caking material; 

an encapsulating agent which at least partially encapsulates particles of said anti-caking material; 
a direct actfon anti-mycotic material coated on partfcles of said encapsulated anti-caking material! 

2. A food ingredient composition according to Claim 1 . wherein said antlK»king material is: a cellulose, preferably a 
powdered cellulose or a microcrystaliine cellulose; a silicate; a starche; a day; a mineral; a flour; a fibre; a polysac- 
charide; a carbohydrate; a protein compound; or a combination of any two or more thereof . 

3. A food Ingredient composition according to Claim 1 or Claim 2, wherein said encapsulating agent is: an oil. pref- 
erably lecithin, annato oil (soluble), or a vegetable oil, more preferably soy oil; a fat; an emulsifier; a sugar alcohol* 
a protein; a polyol; a carbohydrate solution; a hydrocolloW; or a mixture of any two or more thereof. 

4. A food ingredient composition according to any one of the preceding Claims, wherein said anti-mycotks material 
isnatamycin. 

5. A food ingredient composition according to any one of the preceding Claims, wherein said anti-caking material is 
present in an amoount of from about 50% to about 99% by weight of said composition. 

6. A food ingredient composition according to any one of the preceding Claims, wherein said encapsulating agent is 
present in an amount of from about 0.1% to about 10% by weight of said composition. 

7. A food ingredient composition according to any one of the preceding Claims, wherein said anti-mycotk: material 
IS present in an amount of from about 0.0001 % to about 1 0% by weight of said composition. 

8- A food Ingredient composition according to any one of the preceding Claims, wherein said anti-caking material 
contains powdered cellulose, said encapsulating agent contains lecithin, and said anti-mycotic material contains 
natamycin. 

9. Af ood ingredient composition according to any one of the preceding Claims, wherein said composition is structured 
and arranged to generate littie dust. 

10. A process forfomning a food ingredient composition according to any one of the preceding Claims, conprising: 

providing a partteulate antl-caking material; 

treating said anti-caking material with an encapsulating agent to at least partially encapsulate said anti-caking 
material with said encapsulating agent; and 

treating saki encapsulated antl-caking material with a direct action anti-mycotic material so that a substantial 
portion of said anti-mycotic material Is located on the surface of said particles of said encapsulated anti-caking 
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material. 

1 1 . A process according to Claim 1 0, wherein the step of treating said antiK»king material with an encapsulating agent 
comprises at least partially coating said antl-caking material with said encapsulating agent 

1 2. A process according to Claim 1 0, wherein the step of treating said anti<»king materia) with an encapsulating agent 
comprises mixing said anti-caking material with said encapsulating agent. 

13. A process according to Claim 12, wherein said encapsulating agent is sprayed onto said anti-caking material to 
mix saki encapsulating agent with said antiK^aking material. 

14. A process according to Claim 13, wherein said encapsulating agent is atomised as it is sprayed on said anti-caking 
material. 

1 5. A process according to any one of Claims 1 0 to 1 4, wherein said anti-caking material is agitated while being mixed 
with said encapsulating agent. 

16. A process according to any one of Claims 10 to 15, wherein the step of treating said encapsulated anti-catang 
material with said antl-mycotic material comprises mixing saki encapsulated anti-caking material with said anti- 
mycotlc material. 

17. A process according to Claim 16, wherein said antl-mycotic material Is contained In a Ik^uld medium. 

18. A process according to Claim 16 or Claim 17, wherein said liquid medium containing said anti-mycotic materia) is 
sprayed on said encapsulated material to mix said anti-ntycotk^ material with said anti-caking material. 

19. A process according to Claim 17 or Claim 16, wherein said liquid medium containing said anti-mycotic material is 
atomised as it is sprayed on said encapsulated anti-caking material. 

20. A process according to Claim 1 7 or Claim 18, wherein said liquid medium containing saki anti-mycotic material is 
agitated while it Is sprayed on said encapsulated anti-caking material. 

21. A process according to any one of Claims 10 to 20, wherein said anti-mycotk: material is t>ound to the surface of 
said encapsulated antl-caking material upon treating said encapsulated anti-caking material with said anti-mycotic 
material. 

22. A process for forming a food Ingredient according to any one of Claims 1 to 9, comprising: 

providing a particulate anti-caking material; 

treating said particulate anti-caking material with an encapsulating agent containing a direct action anti-mycotic 
material so that a substantial portion of said antl-mycotic material Is located on the surface of said particles 
of anti-caking material. 

. 23. A process according to Claim 22, wherein said antl-mycotic agent is blended In said encapsulating agent prior to 
treating said anti-caking material with said encapsulating agent containing said antl-mycotic material. 

24. A process according to Claim 22 or Claim 23, wherein tiie step of treating said anti-caking agent wltin said encap- 
sulating agent containing said anti-mycotic material comprises mixing saW anti-caking material with said encap- 
sulating agent containing said antl-mycotto material. 

25. A process according to Claim 24, wherein said encapsulating agent containing said anti-mycotic material is sprayed 
on said anti-caking agent to mix said anti-caking material with said encapsulating agent and said anti-mycotte 
material. 

26. A process according to Claim 25, wherein said encapsulating agent containing said anti-mycotic material is atom- 
ised as it is sprayed on saki anti-caking material. 

27. A process according to Claim 25, wherein said encapsulating agent containing said anti-nnycotic material Is agitated 
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as it is sprayed on said antf-cafdng maferlai. 

28. A process according to any one of Claims 22 to 27, wherein said anti-cai(ing niaterial is agitated as it is treated 
with said encapsulating agent containing said anti-mycotic nnaterial. 

29. A food material composition, comprising: 

a food material; 

a functional Ingredient dispersed through said food material, where said functional ingredient is a composition 
according to any one of Claims 1 to 9 or a composition produced by a process according to any one of Claims 
10 to 28. 

30. A composition according to claim 29, wherein said food material is a divided cheese. 

31. A composition according to claim 30, wherein said divided cheese material Is cheddar. mozzarella, parmesan, 
romano, provolone, american cheese, imitation cheese, a cheese analogue, or a mixture of any two or more thereof. 

32. A composition according to dalm 30 or claim 31 , wherein said divided cheese material is a shredded or grated 
cheese. 

33. A composition according to any one of claims 29 to 32, wherein said functional ingredient is present in an amount 
of from about 0.1 % to about 50% of the food material by weight. 

34. A composition according to claim 33, wherein said functional ingredient is present in an amount of from about 
0.5% to about 2% of the food material by weight 

35. A composition according to any one of claims 29 to 34, wherein said food material has substantial anti-mycotic 
a^Mty over an extended period of time In an oxygenated environment. 

36. A composition according to claim 35, wherein said food material composition has substantial anti-mycotic activity 
In a controlled oxygenated environment for a period of up to about 12 months. 

37. A process of treating a food material with a functional ingredient having anti-caking and direct action anti-mycotic 
properties, comprising 

providing a food material; 

providing a functional Ingredient containing a particulate antl-caking material having a direct action anti-mycotic 
material dispersed on the surfaces of particles of said antl-caking material; and 
dispersing said functional ingredient in said food material. 

38. A process according to Claim 37, wherein said food material Is a divided cheese material. 

39. A process according to Claim 38, wherein said divided cheese material is Cheddar, mozzarella, pannesan, romano, 
provolone, american cheese, imitation cheese, a cheese analogue, or a mixture of any two or more thereof. 

40. A process according to any one of Claims 37 to 39, wherein about 0.1 % to about 50% of the functional Ingredient, 
by combined weight of the food material and the functional Ingredient, is dispersed in said food material. 

41 . A process according to Claim 40, wherein about 0.5% to about 2% of the functional ingredient, by combined weight 
of the food material and the functional Ingredient, is dispersed in the food material. 

42. A process according to any one of Claims 37 to 41 , wherein said antl-caking material of said functional Ingredient 
Is a cellulose, preferably powdered cellulose or microcrystalllne cellulose; a silicate; a starche; a clay; a mineral; 
a flour; a fibre; a polysaccharide; a cart3ohydrate; a protein compound; or a combination of any two or more thereof. 

43. A process according to any one of Claims 37 to 42, wherein said anti-mycotic material of said f uncttonal ingredient 
is natamycin. 
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44. A process according to any one of Claims 37 to 43, wherein said antl-caking material Is present In an amount of 
from about 50% to about 99% by weight of said functional ingredient 

45. A process according to any one of Claims 37 to 44, wherein said anti-mycotic agent is present in an amount of 
from about 0.0001% to about 10% by weight of said functional ingredient. 

46. A process according to any one of Claims 37 to 45, wherein said functional ingredient further comprises an en- 
capsulating agent which partially encapsulates said antl^king material, and on which said anti-mycotic material 
Is located. 

47. A process according to Claim 46, wherein eald encapsulating agent is: an oil, preferably lecithin, annato oil (sol- 
uble), or a vegetable oil, more preferably soy oil; a fat; an emulsifier; a sugar alcohol; a polyoi; a carbohydrate 
solution; a hydrocollold; or a mixture of any two or more thereof. 

48. A process according to Claim 46 or Claim 47, wherein said encapsulating agent is present in an amount of from 
about 0.1 % to about 1 0%, by weight, of said functional ingredient. 
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